A study was conducted to evaluate the effect of nutrient density and feed form on productive performance and blood parameters of broiler chickens. Two hundred Arbor Acres day-old broiler chicks were divided into five dietary nutrient density groups and two feed forms (mash and pellets). Experimental diets were formulated to contain nutrients recommended by NRC (control), two high levels (H1, H2) and two low levels (L1, L2) from metabolizable energy, crude protein and amino acids (methionine and lysine). Feeding the low nutrient density diets (L1, L2) led to significantly lower feed intake and produced significantly better means of live body weight, body weight gain and feed conversion ratio as compared to other groups. Birds fed on the mash diets consumed less fed exhibited better feed conversion ratio compared with those fed the pellet diets. There were no significant effect of nutrient density on plasma level of glucose, total protein and albumin of broiler chicks. However, plasma activity of transaminases (ALT and AST) increased significantly (P≤0.05) in response to feeding the low levels of nutrient density (L1, L2). There were no significant effects of feed form on plasma level of total protein, albumin or activity of ALT and AST in plasma while, birds fed the mash diets displayed significantly higher (P≤0.05) plasma glucose concentration compared with those fed the pelleted diets. There were no significant effects of nutrient density on plasma level of total lipids, triglycerides, cholesterol, high-density lipoprotein (HDL) and low-density lipoprotein (LDL). No significant effects were observed of feed form on plasma level of total lipids, triglycerides, cholesterol, HDL and LDL. Thus, it can be concluded that it is possible to reduce dietary nutrient density for broiler chicks without any detrimental impact on their growth performance or blood parameters.
INTRODUCTION
Dietary nutrient density is one of several nutritional factors that has a significant impact on the growth and health of broilers, which in turn affect the economics of broiler production (Campbell et al., 1988) . Another important factor affecting the performance and health of broilers is the physical form of diets. Today, the majority of broiler feed is processed as crumbles or pellets, while mash rations are still fed in areas where pelleting equipment is unavailable or considered uneconomical. Physical form has been reported to affect broiler growth performance. (Greenwood et al., 2005; Lemme et al., 2006) Dietary nutrient density and the physical form of diet are two important factors that can affect broiler uniformity (Scott, 2002) . Changing the level of nutrient density compared with the nutritionally-adequate diets can be used as a means for approaching the ideal protein concept (Baker and Han, 1994) to provide a precise ratio of amino acids and minimize nitrogen excretion. The rapid growth rate of the present-day broilers necessitates increased amounts of all nutrients and energy on a daily basis, but these demands for different nutrients may vary considerably. Amino acid requirements increase proportionally faster than do energy requirements; thus, a higher amino acid to energy ratio is required in the newly developed faster growing strains of broilers. (Gous., 2010) . Therefore, the purpose of the present study was to investigate the effects of feeding different nutritional density levels of energy, protein and amino acid (Meth. and Lys) and two feed forms (mash and pellet), and their interactions on broiler chickens performance.
MATERIALS AND METHODS
The experimental work of the present study was carried out from July to August, 2015 in the Poultry Production Farm; Qalabsho Center of Agricultural Research and Experiments, Faculty of Agriculture, Mansoura University, Egypt The aim of study was to evaluate the effect of feeding different nutritional density and diets with two forms (mash or pellets) on growth performance, some blood parameters, lipid peroxidation and fatty acid profile in broiler chickens.
Birds, Management and Experimental Design:
Arbor Acres broiler chickens (n=200), one-dayold with an average body weight of 37g, were divided into ten treatment groups, each of which included four replicates (cages). A completely randomized block design with a 5x2 factorial arrangement of treatments was used; 5 nutritional densities and two feed forms (mash and pellets). Experimentally diets were formulated to contain nutrient requirements recommend by NRC., 1994 (control) , two high levels (H1, H2) and two low levels (L1, L2) from metabolizable energy (ME), crude protein and amino acids (methionine and lysine) that were fed from 1 to 49 d of age. The estimated means of ME of the experimental diets were 3200, 3345, 3497, 3050 and 2900 kcal/kg for both the starter and growing periods. Crude protein contents of the experimental starter diets were 23%, 24.08%, 25.17%, 21.93%, and 20.85%. In the grower diets, these levels were 19%, 19.89%, 20.79%, 18.12%, and 17.22%, respectively. Lysine and methionine levels in the starter experimental diets were 1.1 and 0.52%, 1.15 and 0.55%, 1.19 and 0.59%, 1.06 and 0.49% and 1.03 and 0.46%, respectively. These levels of the two amino acids were 1.0 and 0.57%, 1.04 and 0.59%, 1.07and 0.61%, 0.96 and 0.54% and 0.90 and 0.50% of grower diets, respectively. All the experimental diets were formulated to have similar calories/ CP ratios.
Each replicate group of chickens was reared in a separate compartment in a battery cage measuring 70cm length, 60 cm width and 40 cm height. Thus the cage floor area was 0.42 m 2 (70 x 60 cm).The number of birds kept in each cage was 5 birds. Feed and water (via nipple drinkers) were provided freely. The composition and calculated analysis of the experimental diets are shown in Table 1 . 
Performance of broiler chicks:
Live body weight (BW); feed intake (FI) and body weight gain (BWG) of broiler chickens were measured weekly throughout the experimental period, then feed conversion ratio (FCR) was calculated (g feed: g gain). Birds of each replication were weighed to the nearest gram in the early morning before receiving any feed or water at the start of study (day-old) ant at weekly intervals thereafter. Mortalities and health status were visually observed and recorded daily throughout the entire experimental period.
Blood sampling and biochemical analysis:
At 7 weeks of age, Four birds from each treatment (a bird per replication) were chosen, slaughtered and blood samples were collected in heparinized tubes then centrifuged at 4000 rpm for 15 min. and the plasma obtained was stored at -20 o C until analysis. Plasma samples were tested colorimetrically using commercial kits, according to the procedures outlined by the manufactures, for determination of glucose (Trinder, 1969) total protein (Doumas et al., 1981) , albumin (Doumas et al., 1971) , total lipids (Frings and Dunn, 1970) , triglycerides (Fossati and Prencipe, 1982) , cholesterol (Allain et al., 1974) , high density lipoprotein (HDL) and low density lipoprotein (LDL) (Myers et al,. 1994) . Liver function tests of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were determined (Reitman and Frankle, 1957) .
Statistical analysis:
Statistical analysis for the obtained data was performed by two-way analysis of variance using the method of least square analysis of Co-variance (SAS, 1996) . Duncan's multiple range tests was used to separate significant differences among means of the tested variables (Duncan, 1955) .
RESULTS AND DISCUSSION
Growth performance of broiler chicks: Live body weight: Table 2 shows the effects of nutrient density and feed form on live body weight (LBW) of broiler chicks during the whole experimental period (one to 49 days of age). Dietary level of nutrients had a significant effect on LBW of broiler chicks at different ages. The control group had the heaviest LBW until the 7 th week of age compared with other experimental groups, except at the last week of experimental period where the low density group (L2) achieved significantly heavier LBW than the other groups. On the other hand, feed form had insignificant effect on the LBW of broiler chicken at whole experimental period. The present results are in agreement with the findings of Cheng et al., (1997) , who found that an increase in the protein level of diets may increase broiler heat production concomitant with protein digestion, absorption, and metabolism. Also, the excretion of surplus amino acids (AA) from the body in the form of uric acid may cause birds to expend more energy and thereby produce more heat. This may exacerbate the growth depression that occurs in hot and humid conditions. Similarly, other researcher Abbasi et al., (2014) indicated that it is possible to reduce dietary CP level up to 10% after the starter period without any detrimental impact on growth performance. Also, dietary nutrient density and feed form interactions had no effect (P>0.05) on LBW of broilers at different ages. However, Brickett et al., (2007) found that nutrient density had a significant interaction with feed form for many of the performance criteria studied; nutrient density by feed form interaction was significant on live body weight at ages examined. They indicated that LBW of broilers was not affected by nutrient density when diets were fed in crumble or pellets form. In contrast, they also reported that LBW of birds decreased with reduced nutrient density when diets were in mash form.
Body weight gain:
The effects of nutrient density and feed form on body weight gain (BWG) of broiler chicks from one to 49 days of age are shown in Table 3 . It was observed that nutrient density did not significantly influence (P>0.05) BWG of broiler chicks for the periods of 14-21, 21-28 and 28-35 days of age; however, nutrient density significantly affected BWG of broiler chickens for the remaining periods. The BWG of broilers fed the high nutrient density diets (H1, H2) were significantly lower compared with the control group but feeding the low nutrient density diets (L1, L2), produced significantly higher means of BWG as compared to the other treatments. Our result is in agreement with Ferguson et al., (1998) who reported that reducing CP content of the starter diet by 1-6% (16 g/kg) decreased BWG of broilers by 3-5% and hence, depressed body weight at 21 days of age. 
Feed intake:
The effects of nutrient density and feed form on feed intake (FI) of broiler chicks from one to 49 days of age are shown in Table 4 . Nutrient density had insignificant effect on FI of birds during the periods of 14 -21and 42 -49 days of age. However, control group consumed more feed during the periods from of one to 7, 7-14, 21-28 and the whole experimental period compared of other groups. On the other hand, feed form had no effect (P>0.05) on FI of chicks during the periods of one to 7, 7 -14, 14 -21, 21 -28, 28 -35 and 35 to 42 days of age but feeding the mash diets significantly reduced (P≤0.05) FI of birds during the periods of 42 -49 and whole experimental period compared with birds fed the pellet diets. This result is in agreement with the suggestion of Richards (2003) that broiler chickens selected for rapid weight gain do not properly regulate voluntary feed intake according to dietary energy level; thus they display compulsive appetite and excessive fat accumulation.
Feed conversion ratio:
The effects of nutrient density and feed form on feed conversion ratio (FCR) of broiler chicks from one to 49 days of age are given in Table 5 . Dietary nutrient density had no significant effect (P>0.05) on FCR of chicks during the periods of 14 -21, 21-28, 28-35 and 35-42 days of age. However, control group had the best significant FCR of broiler chickens at the periods of one to 7 and 7 to 14 compared to other groups. On the contrary, feeding lower nutrient density (L2) produced the best in FCR of birds at the periods 42-49 and whole experimental period as compared to other groups. On the other hand, feed form had no effect (P>0.05) on FCR of broiler chicks during the periods of one to 7, 7-14, 14-21, 28-35 , 35-42 and 42-49 days of age but the mash diets significantly improved (P≤0.05) FCR of birds during the periods of 21-28 and whole experimental period compared with these fed the pelleted diets. In addition, insignificant interactions (P>0.05) were observed between nutrient density and feed form on FCR of broilers for all age intervals investigated except the periods of 21-28 days old and whole experimental period . Similarly, Kermanshahi et al., (2011) had reported that broiler chickens fed diets containing 15% more CP than NRC recommendation had inferior FCR in overall period of study (days 1-21) when compared with those of broiler chickens fed diets containing 15% less CP and NRC recommendation.
Blood plasma parameters: -
The effect of nutrient density and feed form on plasma concentrations of glucose, total protein, albumin and activity of plasma ALT and AST are presented in Table 6 . There were no significant effects of nutrient density on levels of plasma glucose, total protein and albumin of broiler chicks. However, activity of plasma ALT and AST levels increased significantly (P≤0.05) in response to low levels of nutrient density (L1, L2). No significant effects of feed form on plasma level of total protein, albumin or activity of ALT and AST in blood plasma while, the mash diets led to a significant increase in (P≤0.05) plasma levels of glucose concentration compared with the pelleted diets. Insignificant interactions (P>0.05) were observed between nutrient density and feed form on plasma level of glucose, total protein and albumin or on activity of plasma ALT and AST of broiler chickens. The present result is in agreement with that of Corduk et al., (2007) , who found that dietary ME density had no significant effect on the serum triglycerides, cholesterol and glucose concentrations of the broiler chickens. Rosebrough et al., (1999) found that dietary fat addition to diets containing low CP levels did not decrease lipogenesis to the degree noted when added to a diet containing a higher level of CP. 
